A study was conducted in the haor areas of Bangladesh to assess the land utilization status, delineate the productivity and profitability of growing modern rice, evaluate the existing cropping patterns and assess the prospect of possible cropping patterns. Both primary and secondary data were used in the study. Applying the conventional descriptive statistics, the study revealed that, there are about 1.26 million hectares of cultivated lands in seven haor districts, of which 66% falls under haor area. In Kishoregonj and Hobigonj, nearly 94 and 87% areas were devoted to MV Boro rice production. Both BRRI dhan 28 and 29 were being the widely adopted rice varieties. On an average, about 33% of the haor areas were under mechanized irrigation, but in Kishoregonj, the coverage of mechanized irrigation was 87% that helped increasing cropping intensity. The cost of production for MV Boro was almost double than that of LV rice. The yield of MV Boro was 79% higher than that of LVs and the return from MVs was 82% higher. Rabi-Fallow-T. Aman, Vegetable-Aus-T. Aman and Rabi-B.Aman patterns were the potential cropping patterns in some selected areas and this could increase both cropping intensity and productivity in those areas. According to the farmers' assessment, lack of flood control dam and lack of short duration varieties etc. are the major hindrance to the adoption of potential cropping patterns. Construction of community harvest and threshing facilities and flood control devices could be the important public interventions for enhanced agricultural productivity in the haor areas.
Introduction
There are many haors (basin like structure) where water remains either stagnant or in flash flooding condition during the months of June to November and mainly Boro rice is grown in the Rabi season using irrigation. Geographically, most of the haors are situated in seven districts of the North-East Bangladesh. The districts are: Sunamganj, Kishoreganj, Netrokona, Sylhet, Habiganj, Maulavibazar and B. Baria. There are as many as 423 small or large haors in Bangladesh. The Hakaloki haor, Sumir haor, Dakhar haor, Tanguyar haor, Gungiajuri haor, Mukhar haor, Kaowadighir haor etc are the prominent haors in Bangladesh. In terms of ecosystem, crop production practices, economic activities and over all livelihood of the farmers of haor areas are quite different from those of the other parts of the country. The cropping practices particularly Boro rice crop mainly depends on nature. Early flood, hailstorm and drought are the main constraints to grow modern boro rice. The available statistics indicate that, the total cultivated area in those haor districts is about 1.26 million hectares of which 0.68 million ha (nearly 66%) is under haor. Almost 80% of this area (i.e. 0.68 million ha) is covered by Boro rice, while only about 10% area is covered by T. Aman production (Huda, 2004) . In the haor areas, hybrid rice is also grown (Das, 2004) . This
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Since the cropped land area is being continuously shrinking over time leading to serious challenge towards increasing productivity and thus to the mission of attaining self-sufficiency in food production for the land scarce economy of Bangladesh, it has indeed become imperative to exploit the crop production potentiality of the large haor areas; it is because those areas usually remain under-utilized with quite low cropping intensity (Jabber and Alam, 1996) . However, very limited study has been conducted with regards to delineating the issues of crop production practices in the haor areas. Therefore, a study was undertaken to understand the over all land utilization pattern and to know the constraints to MV rice cultivation and the prospect of possible improved cropping patterns in the haor areas of Bangladesh.
The specific objectives of the study were as follows: i). to understand the land utilization pattern and assess the level of adoption of modern rice varieties in the selected haor areas of Bangladesh, ii).
to delineate the productivity and profitability of growing modern Boro rice in the haor areas, iii). to evaluate the existing cropping patterns and assess the prospect of possible improved patterns ; and iv). to ascertain the constraints to MV rice cultivation in the haor areas and derive policy implications from the study.
Methodology
Both primary and secondary data were used for the study. In selecting the study locations, multistage sampling technique was followed. To examine the mean differences for different items of input use, productivity and profitability between modern and indigenous rice production in the haor areas, T-test was employed.
The mean test was done employing the following formula; 
Results and Discussions

Magnitude of haor areas and land
utilization scenario There are seven districts where there are as many as 423 haors. The highest number of haors (133) Crop production in the haor areas of Bangladeshfall in Sunamganj district followed by Kishoregonj (122). The total cultivated land in those seven districts is 1.26 million hectares of which 66% area is covered by the haors (Table  1) . However, about 88% of the total area under those seven districts fall under rice cropped area (DAE, 2008) . The highest rice cropped area stands in Brahmanbaria while the lowest is in Moulavibazar follwed by Sunamgonj district.
It is interesting to note that, almost 100% haor area of Habiganj district is under cultivation. In Kishoregonj and Sunamgonj districts 80 and 78% of the haor areas are under crop cultivation, respectively. On the other, hand in Moulavibazar and B. Baria only 22 and 33% of the haor areas are under cultivation, respectively implying that there is enough scope of increasing rice crop area and thus increasing rice cropping intensity in those haor areas. 
Cropping intensity
Among all the haor districts, the proportion of single cropped area is the highest (44%) in Sunamgonj and due to that the cropping intensity in that district stands at the lowest (143%) ( Table  2) . On the contrary, the proportion of triple cropped area is the highest (with lowest single cropped area ) in Kishoreganj that led to have highest cropping intensity (215%), which is higher than the national average cropping intensity of 178% (HAS, 2008) . However, in case of B. Baria, the proportion of both double and triple cropped areas are moderately higher and that led to have better cropping intensity (189%). The cropping intensity in the haor area could be increased if attempts taken in improving the cropping practices for the single and double cropped areas.
Seasonal land distribution for rice production in the haor areas
Winter Boro is the main crop in haor areas and majority of the crop lands are devoted for irrigated bor production. Among the seven haor districts under consideration, probably crop land in Kishoregonj are more suitable for MV Boro rice production and the level of adoption of MV Boro is the highest (94%) in this district (Table 3) . Like wise, in Habigonj also the area devotion to modern boro rice is impressive and the coverage of MV boro area was about 87% (Table 3) . These results confirm the findings of some earlier studies, (BRRI, 2004; Elahi et al., 1999) 
Adoption and yield of modern rice varieties
The changing scenario of varietal adoption in haor areas over the years has been presented in (Table 4 ). Usually, farmers grow MV T. Aus and T. Aman in comparatively higher elevated lands at the side or end of the haor ( locally called 'kanda'). The yield of MV T. Aman was the highest (4.33 t/ha) in Netrokona haor areas followed by Sylhet area (4.25 t/ha) ( Table 5 ). On the other hand, the yield of MV Boro was the highest (5.37 t/ha) in Kishoregonj haor area followed by Netrokona area (5.07 t/ha). Hybrid rice was grown in the haor areas under all the sample districts. However, the estimated highest yield of hybrid rice was obtained by the sample farms under Netrokona haor areas (6.72 t/ha).
Farmers in the deep haor area grew traditional rice varieties in the Boro season and applied less amount of inputs for LV Boro rice. There was a substantial difference in labour use between MV Boro and LV boro production. The use of human labor for MV Boro production was almost 52% higher compared to that for LV Boro (Table 6 ). The cost of land preparation by power tiller was 67% less in case of LV Boro rice compared to that of MV Boro rice cultivation. It is due to the fact that in majority cases LV Boro is grown in the deep basin areas some times under zero tillage. Crop production in the haor areas of Bangladesh3.5. Cost and return in rice production in the haor areas
The cost of land preparation for MV Boro rice production was Tk 4563/ha which is almost double than that of LV Boro production ( Table 7) . The fertilizer cost for MV Boro was three times higher than that of LV Boro rice. Irrigation cost shared about 17% of the total cost of MV Boro production while in case of LV Boro production the share of irrigation was only 7%. On an average, the gross return of MV Boro rice was Tk. 102342/ha which was almost 82% higher than that of LV (Table 8) . However, the cost of MV Boro production was almost 74% higher compared to that of LV Boro rice, while the gross margin and net returns were respectively 123 and 103%, higher than those of LV Boro rice. These findings are in consonance with that of an earlier study (Harun and Alam, 1996) .
Existing and potential cropping pattern
The scenario of cropping patterns practiced by the sample farms in different haor areas are presented in Table 9 . In Sunamgonj and Kishoreganj, 80 and 82% area, respectively, were covered by Boro-Fallow-Fallow pattern. Similarly, in Netrokona and B. Baria, 78 and 72% of the total haor areas were covered by this pattern. This findings further implies that, a vast area of those haor districts are devoted for single cropping which eventually leads to low level of cropping intensity. On the other hand, the single cropping pattern covered less than 70% haor areas under Sylhet, Hobigonj and Moulavibazar indicating that there are other cropping patterns practiced in those areas and there is ample scope of increasing the improved cropping patterns there. Data in Table 10 indicate that, in the haor areas under all the seven districts, some other crops such as vegetable, mustard, ground nut, wheat, chilly etc. can be grown at the side of the haor (named 'kanda'). As instance, in the 'Summon haor' area of sunamganj, FallowFallow-T. Aman pattern is practiced over 3% of the total area; but about 90% of this area may be brought under the pattern of Rabi crop (mustard)-Fallow-T. Aman, which would be an added option over the existing cropping pattern. At the same breath, in the haor areas of Moulavibazar, about 7% areas are devoted to Fallow-Aus-T. Aman pattern, but 80% of this area could be brought under Rabi crop-Aus-T. Aman pattern since few farms have taken initiatives and were practicing this pattern in order to harness the exploitable benefit out of this potential pattern. 
